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1
VEHICLE SEAT

TECHNICAL FIELD

The present invention relates to a vehicle seat that 1s
equipped with a side airbag that inflates and deploys between

a vehicle body side portion and the waist area of an occupant
sitting on a seat cushion.

BACKGROUND ART

In a vehicle safety device disclosed in Japanese Patent
Application Laid-Open (JP-A) No. H8-40176, a central por-
tion of a seat back of a rear seat of a vehicle 1s made collaps-
ible, and a side airrbag module 1s installed 1n a side face portion
(s1de seat portion) of the rear seat. The side face portion of the
rear seat 1s disposed at a door side of the central portion and 1s
fixed to the vehicle body.

In a side mmpact airbag device disclosed in JP-A No.
2009490678, an airbag 1s provided with a chest protection
portion that protects the chest area of an occupant and a waist
protection portion that protects the waist area of the occupant.

DISCLOSURE OF INVENTION

Subject to be Addressed by the Invention

However, when there 1s a collision at the side face of a
vehicle, a side door intrudes to the vehicle compartment inner
side. Consequently, a space for deploying an airbag into 1s
narrowed. Moreover, when a side support portion of a seat
cushion 1s pressed by the side door and compressed to the
inner side 1n the vehicle width direction, the upper face side of
the side support portion deforms to the upper side (lifts up).
As a result, a deployment direction of a waist area protection
portion of the side airbag 1s deflected upward by the side
support portion, and it may be difficult to deploy the waist
protection portion between the waist area of an occupant and
the side door as mtended. In order to prevent this effect, for
example, adding a remnforcement member that suppresses
deformation of the side support portion has been considered.
However, 1t 1s necessary to avoid a deterioration 1n seating
comiort of the seat cushion due to the addition of a reinforce-
ment member.

In consideration of the situation described above, a subject
of the present invention 1s to provide a seat for a vehicle 1n
which, when the vehicle has a side collision, pressing against
a side support portion of a seat cushion by a vehicle body side
portion and deformation of the side support portion to the
upper side may be suppressed, and 1n which excellent seating,
comiort of the seat cushion may be maintained.

Solution to Address the Subject

A vehicle seat relating to a first aspect of the present inven-
tion 1includes: a side airbag that, when there 1s a side collision
of the vehicle, inflates and deploys above a side support
portion of a seat cushion, between a waist area of a seat
occupant and a vehicle body side portion; and a dilatant
member that 1s formed of a material with a dilatant property
and 1s provided at the side support portion.

The term “provided at the side support portion™ as used in
the first aspect 1s not limited to the whole of the dilatant
member being provided at the side support portion, but
encompasses structures in which a portion of the dilatant
member 15 provided at a seat width direction inner side rela-
tive to the side support portion.
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In the vehicle seat according to the first aspect, when the
vehicle has a side collision, the side airbag inflates and
deploys above the side support portion of the seat cushion,
between the waist area of a seat occupant and the vehicle body
side portion (a side door or the like). If the vehicle body side
portion collides with the side support portion due to the
impact of the side collision, the dilatant member provided at
the side support portion hardens. Hence, deformation of the
side support portion 1s suppressed, and deformation of the
side support portion to the upper side may be suppressed. In
addition, because the dilatant member 1s soft when there 1s no
impact or a collision 1s weak and the like, excellent seating
comiort of the seat cushion may be maintained.

A vehicle seat relating to a second aspect of the invention 1s
the vehicle seat according to the first aspect in which the
dilatant member 1s interposed between an upper face of a seat
cushion pad and a seat cover that covers the seat cushion pad.

In the vehicle seat according to the second aspect, the
dilatant member interposed between the upper face ol the seat
cushion pad and the seat cover at the side support portion of
the seat cushion hardens when there 1s a vehicle side collision.
Therefore, deformation of the upper face side of the side
support portion of the seat cushion pad may be directly sup-
pressed, and deformation of the side support portion to the
upper side may be effectively suppressed.

A vehicle seat relating to a third aspect of the mnvention 1s
the vehicle seat according to the second aspect in which the
dilatant member includes: an upper wall portion that 1s inter-
posed between the upper face of the seat cushion pad and the
seat cover; and an outer side vertical wall portion that extends
to the lower side from an end portion at a vehicle body side of
the upper wall portion, and that 1s interposed between a side
face at the vehicle body side of the seat cushion pad and the
seat cover.

In the vehicle seat according to the third aspect, when the
vehicle body side portion collides with the side support por-
tion of the seat cushion because of the impact of a vehicle side
collision, the collision applies an 1mpact to the outer side
vertical wall portion of the dilatant member interposed
between the side face at the vehicle body side of the seat
cushion pad and the seat cover. Hence, the dilatant member
hardens and deformation of the side support portion 1s sup-
pressed by the upper wall portion of the dilatant member
interposed between the upper face of the seat cushion pad and
the seat cover. In other words, 1n this invention the outer side
vertical wall portlon of the dilatant member functions as a
detector for causing the dilatant member to harden. Conse-
quently, the dilatant member may be hardened excellently. In
addition, the upper wall portion and outer side vertical wall
portion of the dilatant member may be interposed 1n narrow
gaps between the seat cushion pad and the seat cover. There-
fore, reductions in size and weight of the dilatant member
may be realized.

A vehicle seat relating to a fourth aspect of the invention 1s
the vehicle seat according to the first aspect, further including
a displacement restriction portion that 1s provided at the
vehicle body or a seat frame, and that restricts displacement of
the dilatant member to the vehicle width direction inner side
by engaging with the dilatant member.

In the vehicle seat according to the fourth aspect, when the
vehicle body side portion collides with the side support por-
tion of the seat cushion because of the impact of a vehicle side
collision, the dilatant member disposed at the side support
portion hardens. Displacement of the dilatant member to the
vehicle width direction inner side 1s restricted by engagement
with the displacement restriction portion provided at the
vehicle body or seat frame. Therefore, a speed of intrusion of
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the vehicle side portion to the vehicle width direction inner
side may be reduced by the hardened dilatant member bracing
between the displacement restriction portion and the vehicle
body side portion.

A vehicle seat relating to a fifth aspect of the mvention 1s
the vehicle seat according to the third aspect 1n which the
dilatant member includes an 1nner side vertical wall portion
that 1s extended to the lower side from an end portion of the
upper wall portion at the opposite side from the end portion
thereol at the vehicle body side and that 1s disposed 1n a wall
accommodation portion provided in the seat cushion pad, and
the upper wall portion 1s curved such that, viewed 1n the
vehicle front-rear direction, a vehicle width direction central
portion thereot 1s curved to be caved 1n the lower side.

In the vehicle seat according to the fifth aspect, when an
impact 1s applied to the outer side vertical wall portion of the
dilatant member by the vehicle body side portion colliding
with the side support portion of the seat cushion, the dilatant
member hardens. Hence, when the outer side vertical wall
portion 1s pressed to the vehicle width direction 1inner side by
the vehicle body side portion, the mner side vertical wall
portion of the dilatant member provided in the vertical
accommodation portion that 1s formed in the seat cushion 1s
supported from the vehicle width direction inner side by the
seat cushion pad, 1n addition to which the upper wall portion
of the dilatant member 1s compressed between the inner side
vertical wall portion and the outer side vertical wall portion.
Viewed 1n the vehicle front-rear direction, the upper wall
portion 1s formed such that a vehicle width direction central
portion thereot 1s caved 1n the lower side. Therefore, when
compressed as described above, the upper wall portion 1s bent
to the lower side at about the caved-inregion. In consequence,
the seat cushion pad and seat cover at the side support portion
dent to the lower side to follow the upper wall portion of the
dilatant member. Thus, deformation of the side support por-
tion to the upper side may be more effectively suppressed.

A vehicle seat relating to a sixth aspect of the invention 1s
the vehicle seat according to the first aspect in which a seat
cushion pad i1s disposed at the lower side of the dilatant
member, and a recess portion 1s formed at a lower face side of
the seat cushion pad, the recess portion forming a space
between the seat cushion pad and the vehicle body or a seat
cushion frame

In the vehicle seat according to the sixth aspect, the recess
portion 1s formed 1n the lower face side of the seat cushion pad
that 1s disposed at the lower side of the dilatant member of the
side support portion of the seat cushuon. Thus, a space 1s
tormed between the seat cushion pad and the vehicle body or
seat cushion frame. Therefore, when the seat cushion pad 1s
pressed to the vehicle width direction inner side by the vehicle
body side portion colliding with the side support portion,
deformation of the seat cushion pad to the upper side may be
suppressed by the seat cushion pad deforming 1n the direction
in which this space 1s made smaller. Therefore, the dilatant
member may be suppressed from being pushed up to the
upper side by the seat cushion pad, and deformation of the
side support portion to the upper side may be more effectively
suppressed.

A vehicle seat relating to a seventh aspect of the invention
includes: a side airbag that, when there 1s a side collision of
the vehicle, inflates and deploys above a side support portion
ol a seat cushion, between a waist area of a seat occupant and
a vehicle body side portion; and a dilatant member that 1s
formed of a material with a dilatant property. The dilatant
member 1s provided 1n a seat cushion, displacement of the
dilatant member to a vehicle width direction 1nner side 1s
restricted by engagement with the vehicle body or a seat
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cushion frame, and one end of the dilatant member 1s dis-
posed at a vehicle body side of the side support portion.

In the vehicle seat according to the seventh aspect, when
the vehicle has a side collision, the side airbag inflates and
deploys above the side support portion of the seat cushion,
between the waist area of a seat occupant and the vehicle body
side portion (a side door or the like). If the vehicle body side
portion collides with the side support portion due to the
impact of the side collision, an 1mpact 1s applied to the dila-
tant member, one end of which 1s disposed at the vehicle body
side of the side support portion, and the dilatant member
hardens. Displacement of the dilatant member to the vehicle
width direction inner side 1s restricted by the dilatant member
engaging with the vehicle body or seat cushion frame. There-
fore, deformation of the seat cushion 1s suppressed by bracing
by the dilatant member. Thus, deformation of the side support
portion 1s suppressed, and deformation of the side support
portion to the upper side may be suppressed. Furthermore, 1t
may be possible for the hardened dilatant member 1s braced
between a displacement restriction portion and the vehicle
body side portion and therefore, a speed of intrusion of the
vehicle body side portion to the vehicle width direction inner
side may be reduced. In addition, because the dilatant mem-
ber 1s soit when there 1s no impact or a collision 1s weak and
the like, excellent seating comiort of the seat cushion may be
maintained.

Advantageous Effects of Invention

As described hereabove, 1n the vehicle seat relating to the
first aspect, when there i1s a side collision, the side support
portion of the seat cushion being pressed by the vehicle body
side portion and deforming to the upper side may be sup-
pressed, while excellent seating comifort of the seat cushion
may be maintained.

In the vehicle seat relating to the second aspect, deforma-
tion of the side support portion to the upper side may be
elfectively suppressed.

In the vehicle seat relating to the third aspect, the dilatant
member may be excellently hardened, 1n addition to which
reductions 1n si1ze and weight of the dilatant member may be
realized.

In the vehicle seat relating to the fourth aspect, a speed of
intrusion of the vehicle body side portion to the vehicle width
direction 1nner side may be reduced.

In the vehicle seat relating to the fifth aspect, deformation
of the side support portion to the upper side may be even more
elfectively suppressed.

In the vehicle seat relating to the sixth aspect, deformation
ol the side support portion to the upper side may be even more
cifectively suppressed.

In the vehicle seat relating to the seventh aspect, when there
1s a s1de collision, the side support portion of the seat cushion
being pressed by the vehicle body side portion and deforming
to the upper side may be suppressed, while excellent seating
comiort of the seat cushion may be maintained, and a speed of
intrusion of the vehicle body side portion to the vehicle width
direction 1nner side may be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective diagram ol peripheral members
including a portion of a rear seat relating to a first exemplary
embodiment of the present invention;

FIG. 2 1s a side view of the rear seat 1llustrated in FIG. 1;

FIG. 3 15 a vertical sectional diagram showing a section cut

along line 3-3 of FIG. 2;
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FIG. 4 1s a vertical sectional diagram illustrating a com-
parative example of a rear seat 1n relation to the exemplary
embodiments of the present invention;

FIG. 5A 1s a vertical sectional diagram illustrating partial
structure of a seat cushion of a rear seat relating to a second
exemplary embodiment of the present invention;

FI1G. 5B 1s a vertical sectional diagram 1llustrating a state in
which a collision load 1s 1nputted to a side support portion
illustrated 1n FIG. 5A;

FI1G. 6 1s a vertical sectional diagram illustrating structure
of peripheral members including a Portion of a rear seat
relating to a third exemplary embodiment of the present
invention;

FI1G. 7 1s a vertical sectional diagram illustrating structure
of peripheral members including a portion of a rear seat
relating to a fourth exemplary embodiment of the present
invention;

FI1G. 8 15 a vertical sectional diagram illustrating structure
of peripheral members including a portion of a rear seat
relating to a fifth exemplary embodiment of the present inven-
tion.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

First Exemplary Embodiment

Herebelow, a rear seat 10, which 1s a vehicle seat relating to
the first exemplary embodiment of the present invention, 1s
described with reference to FIG. 1 to FIG. 4. The arrow FR
that 1s shown 1n the drawings 1indicates the forward side of the
vehicle, the arrow UP indicates the upward side of the vehicle,
and the arrow IN indicates the vehicle width direction inner
side. In the present exemplary embodiment, a forward direc-
tion, an upward direction and a width direction of the rear seat
10 correspond with a forward direction, upward direction and
width direction of the vehicle.

As 1llustrated 1n FIG. 1 and FIG. 2, the rear seat 10 1s
provided with a seat cushion 16 and a seat back 18 mounted
on an upper portion of a rear tloor panel 12 of a vehicle body
(1.e., a support member provided at the support vehicle body).
The seat cushion 16 supports the buttock area and thigh area
ol a seat occupant 14. The seat back 18 1s provided standing
to the upper side from a rear end portion of the seat cushion
16, and supports the back of the seat occupant 14. In FIG. 2,
the label “HP” 1s applied to a hip point o the seat occupant 14.

The seat back 18 1s a partially collapsible seat back. As
illustrated in FIG. 1, the seat back 18 1s provided with a pair
of left and right seat back main body portions 20 and a pair of
left and right side seat portions 22, which are disposed at the
two vehicle width direction outer sides of the seat back main
body portions 20 (only the side seat portion 22 at the left side
of the vehicle body 1s illustrated in FIG. 1). A lower end
portion of each seat back main body portion 20 1s joined to the
rear floor panel 12 to be turnable about an axis along the
vehicle width direction, and each side seat portion 22 1s fixed
to the vehicle body.

An airbag module 26 constituting a rear side airbag device
24 1s mounted at each side seat portion 22. The rear side
airbag device 24 1s publicly known 1n related art, and 1s
provided with a rear side airbag 28 that 1s accommodated
inside the airbag module 26 1n a folded state. When a side
collision sensor mounted 1n the vehicle senses a side collision
possibility, the rear side airbag 28 1s 1ntlated and deployed to
the forward side of the side seat portion 22 by the pressure of
gas generated by an inflator (see FIG. 2).
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As 1llustrated i FI1G. 2, the rear side airbag 28 1s provided
with a chest area chamber 28 A, which inflates and deploys to
sideward of the chest area of the seat occupant 14, and a waist
arca chamber 28B, which intlates and deploys to sideward of
the waist area of the seat occupant 14. As illustrated in FIG. 3,
the waist area chamber 288 inflates and deploys above a side
support portion 16 A provided at the seat cushion 16, between
the waist area of the seat occupant 14 and a door trim 32 of a
rear side door 30 (1.e., a vehicle body side portion). For clarity
of description 1n FIG. 3, the chest area chamber 28 A 1s not
illustrated. In FIG. 3, the reference numeral 34 indicates an
outer panel of the rear side door 30, the reference numeral 36
indicates an inner panel of the rear side door 30, and the
reference number 38 indicates a rocker of the vehicle body.

As 1llustrated 1n FIG. 1 and FIG. 3, the seat cushion 16 1s
provided with a seat cushion main body portion 16B and the
side support portion 16 A. The seat cushion main body portion
16B supports the buttock area and thigh area of the seat
occupant 14 from the lower side thereof. The side support
portion 16 A 1s disposed at the vehicle width direction outer
side relative to the seat cushion main body portion 16B. As
illustrated 1n FI1G. 3, the side support portion 16 A bulges at
the upper side relative to the seat cushion main body portion
168, and supports the buttock area and thigh area of the seat
occupant 14 from sideward thereof.

The seat cushion 16 1s provided with a seat cushion pad 40
that constitutes a cushion material of the seat cushion 16. The
seat cushion pad 40 1s made of, for example, a foam body of
urethane foam or the like, and 1s supported from the lower
side thereol by the rear floor panel 12. The surface of this seat
cushion pad 40 1s covered by a seat cover 42. The seat cover
42 1s formed of cloth, leather or the like, and peripheral edge
portions thereot are anchored at the lower face side of the seat
cushion pad 40.

As 1llustrated 1n FIG. 1 to FIG. 3, a dilatant member 46 1s
provided at the side support portion 16 A of each seat cushion
16. The dilatant member 46 1s formed of a material with a
dilatant property. The dilatant member 46 1s formed 1n a thin
plate shape, substantially 1n an L shape 1n cross section, by,
for example, fabrication of d3o (trademark) by the d3o (trade-
mark) Lab company, United Kingdom. The dilatant member
46 1integrally includes an upper wall portion 46 A and an outer
side vertical wall portion 46B. The upper wall portion 46A 1s
interposed between an upper face of the seat cushion pad 40
and the seat cover 42. The outer side vertical wall portion
4613 1s interposed between a side face of the seat cushion pad
40 at the rear side door 30 side thereof and the seat cover 42.
Thus, the upper wall portion 46 A and the outer side vertical
wall portion 468 are formed along the upper face and side
face of the seat cushion pad 40.

As illustrated 1in FIG. 2, in the state in which the waist area
chamber 2813 has inflated and deployed, a front end portion
of the waist area chamber 28B 1s disposed at substantially the
same position as a front end portion of the dilatant member 46
in the vehicle front-rear direction. A rear end portion of the
dilatant member 46 1s disposed at arear end portion of the side
support portion 16A.

When the seat cushion 16 1s being fabricated, the dilatant
member 46 1s attached to the seat cushion pad 40, and then the
dilatant member 46 1s covered by the seat cover 42. Thus, a
structure 1s formed in which the dilatant member 46 1s
retained between the seat cushion pad 40 and the seat cover
42. A structure 1s also possible 1n which the seat cushion pad
40 and the dilatant member 46 are integrally structured by
integral foaming or the like.

In the seat cushion 16, arecess portion 40A 1s formed in the
lower face side of the seat cushion pad 40, at the region at
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which the side support portion 16A 1s constituted. Thus, a
space 48 1s formed between the seat cushion pad 40 and the
rear floor panel 12 at the lower side of the dilatant member 46.

Next, operation and effects of the first exemplary embodi-
ment are described.

In the rear seat 10 with the structure described above, when
the vehicle has a side collision, the rear side airbag 28 1ntlates
and deploys above the side support portion 16 A of the seat
cushion 16 between the waist area of the seat occupant 14 and
the rear side door 30. If the door trim 32 of the rear side door
30 collides with the side support portion 16 A due to an 1impact
torce F of the side collision (see FIG. 3), the dilatant member
46 provided at the side support portion 16A 1nstantly hardens.
This dilatant member 46 exhibits an excellent energy-absorb-
ing capability. Deformation of the side support portion 16A
may be suppressed by the hardened dilatant member 46.
Thus, deformation (protrusion) of the side support portion
16 A to the upper side may be suppressed.

Therefore, the deployment direction of the waist area
chamber 28B of the rear side airbag 28 may be prevented or
suppressed from being detlected to the upper side by the seat
cushion 16. In other word, 1t may be prevented or suppressed
that the waist area chamber 2813 1s pushed up by a deformed
side support portion 16A. Thus, the waist area chamber 28B
may be interposed between the waist area of the seat occupant
14 and the door trim 32 as intended.

That 1s, 1n a structure from which the dilatant member 46 1s
omitted (a comparative example) as illustrated 1n FIG. 4,
when the door trim 32 collides with the side support portion
16 A, the side support portion 16A 1s compressed to the
vehicle width direction 1nner side, as a result of which the
upper face side of the side support portion 16 A 1s deformed so
as to protrude to the upper side (see the two-dot chain lines
indicating the deformed side support portion 16 A 1n FIG. 4).
In consequence, the deployment direction of the waist area
chamber 288 1s deflected to the upper side by the side support
portion 16 A. However, this may be avoided with the present
exemplary embodiment. Therefore, in the present exemplary
embodiment the waist area chamber 28B may be deployed
between the waist area of the seat occupant 14 and the door
trim 32 as intended, and occupant protection performance by
the waist area chamber 28B may be excellently maintained.

Because the dilatant member 46 1s soft at usual times (when
no 1mpact 1s applied or an impact 1s weak and the like), even
though the dilatant member 46 1s disposed at the upper face
side of the side support portion 16 A and deformation of the
upper face side of the side support portion 16A 1s elffectively
suppressed, excellent seating comiort of the seat cushion 16
may be maintained. Because the dilatant member 46 (the
deformation suppression structure of the side support portion
16 A) can be arranged without affecting seating comiort, there
1s an advantage 1n a high level of design tlexibility. Moreover,
compared with a structure in which the side support portion
16 A 1s remnforced by a reinforcement member formed of
metal or the like, an increase 1n weight of the seat cushion 16
may be suppressed.

The hardened dilatant member 46 interferes with the door
trim 32 that 1s intruding to the vehicle width direction inner
side. Theretfore, intrusion of the door trim 32 may be sup-
pressed. As a result, a duration while the chest area chamber
28 A and the waist area chamber 28B are deployed into may
be kept long belore the space for the chest area chamber 28A
and the waist area chamber 28B to be deployed into might be
narrowed by the imntruded door trim 32, and consequently the
rear side airbag 28 may be excellently deployed. Thus, occu-
pant protection performance by the rear side airbag 28 may be
excellently improved.
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In the present exemplary embodiment, the upper wall por-
tion 46 A of the dilatant member 46 that 1s interposed between
the upper face of the seat cushion pad 40 and the seat cover 42
of the side support portion 16 A hardens when there 1s a
vehicle side collision. Therefore, a deformation of the upper
face side of the seat cushion pad 40 of the side support portion
16 A may be directly suppressed, and deformation of the side
support portion 16A to the upper side may be suppressed
clfectively.

The dilatant member 46 relating to the present exemplary
embodiment includes the outer side vertical wall portion 4613
that 1s formed integrally with the upper wall portion 46 A. The
outer side vertical wall portion 46B 1s interposed between the
side face of the seat cushion pad 40 and the seat cover 42.
Therefore, due to an impact being applied to the outer side
vertical wall portion 468 when the rear side door 30 1s col-
liding with the side support portion 16 A, molecules in the
material of the dilatant member 46 instantly link together and
the whole of the upper wall portion 46 A and the outer side
vertical wall portion 46B instantly hardens. Thus, in this
exemplary embodiment, the outer side vertical wall portion
4613 functions as a detector for causing the dilatant member
46 to harden. Therefore, the dilatant member 46 may be
hardened promptly and excellently. Moreover, because the
upper wall portion 46 A and the outer side vertical wall por-
tion 4613 of the dilatant member 46 are interposed in thin
gaps between the seat cushion pad 40 and the seat cover 42,

reductions 1n size and weight of the dilatant member 46 may
be realized.

In the present exemplary embodiment, the recess portion
40A 1s formed 1n the lower face side of the seat cushion pad
40, and the space 48 1s formed between the seat cushion pad
40 and the rear floor panel 12. Therefore, when the seat
cushion pad 40 is pressed to the vehicle width direction inner
side by the door trim 32 colliding with the side support por-
tion 16 A, deformation of the seat cushion pad 40 to the upper
side may be suppressed by the seat cushion pad 40 deforming
in the direction in which the space 48 1s made smaller. Thus,
the dilatant member 46 may be suppressed from being lifted
up to the upper side by the seat cushion pad 40, and deforma-
tion of the side support portion 16 A to the upper side may be
suppressed even more elfectively.

The first exemplary embodiment described above has a
structure 1n which the recess portion 40A 1s formed 1n the seat
cushion pad 40. However, the inventions relating to the
present claims are not limited thus. Structures from which the
recess portion 40A 1s omitted are also applicable.

Further, the first exemplary embodiment described above
has a structure in which the rear side door 30 constituting the
vehicle body side portion 1s disposed to sideward of the rear
seat 10. However, the inventions relating to the present claims
are not limited thus. Structures 1n which a side wall of the
vehicle compartment (rather than a door) 1s disposed to
sideward of the rear seat 10 are also applicable. In such a case,
an interior lining or the like attached to a body panel that
constitutes the side wall of the vehicle compartment may
collide with the side support portion 16 A when the vehicle
has a side collision.

In the first exemplary embodiment described above, a case
1s described 1n which the present invention 1s applied to the
rear seat 10 of a vehicle. However, the present invention may
also be applied to a front seat of a vehicle. Such a case has a
structure 1n which the seat cushion pad 40 1s supported at a
seat cushion frame of the front seat. The points described
above similarly apply to other exemplary embodiments of the
present invention that are described hereinatter.
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Now, other exemplary embodiments of the present inven-
tion are described. Structures and operations that are basically
the same as in the first exemplary embodiment are assigned

the same reference numerals as 1n the first exemplary embodi-
ment and are not described.

Second Exemplary Embodiment

FI1G. 5A shows a vertical sectional diagram of partial struc-
ture of the seat cushion 16 that constitutes a vehicle rear seat
relating to a second exemplary embodiment of the present
invention. This exemplary embodiment has basically the
same structure as the first exemplary embodiment, but a dila-
tant member 50 with a different structure from the dilatant
member 46 relating to the first exemplary embodiment 1s
provided at the side support portion 16A.

The dilatant member 50 1s formed of the same material as
the dilatant member 46, and 1s provided with an upper wall
portion 50A and an outer side vertical wall portion 50B that
have basically the same structures as the upper wall portion
46 A and the outer side vertical wall portion 46B relating to
the first exemplary embodiment. The dilatant member 350 1s
turther provided with an 1inner side vertical wall portion 50C
that extends to the lower side from an end portion of the upper
wall portion 50A at the vehicle width direction inner side
thereof. Viewed 1n the vehicle front-rear direction, the dilatant
member 50 1s formed 1n an open cross-section shape whose
lower side 1s opened. The 1nner side vertical wall portion 50C
1s disposed 1n (fitted into) a slot 40B that serves as a wall
accommodation portion, which 1s formed 1n the seat cushion
pad 40 1n advance.

A collapsing bead 50D (an indented portion) 1s formed 1n a
vehicle width direction central portion of the upper wall por-
tion 50A of the dilatant member 50. The collapsing bead 50D
1s formed by the vehicle width direction central portion of the
upper wall portion 50A protruding to the lower side 1n a letter
U shape 1n cross section, and 1s extended in the vehicle front-
rear direction. Consequently, when a compression load 1n the
vehicle width direction acts on the upper wall portion 50A,
stress 1s concentrated at the collapsing bead 50D. In addition,
the upper wall portion S0A 1s gently curved overall such that
the vehicle width direction central portion 1s caved 1n the
lower side.

In this exemplary embodiment, when an impact load F acts
on the outer side vertical wall portion S0B of the dilatant
member 50 as 1llustrated in FIG. 5B due to the door trim 32 of
the rear side door 30, which 1s not illustrated, colliding with
the side support portion 16 A of the seat cushion 16, molecules
in the material of the dilatant member 50 link together and the
whole of the dilatant member 50 instantly hardens. In this
state, when the outer side vertical wall portion 50B i1s pressed
to the vehicle width direction inner side by the door trim 32,
the mner side vertical wall portion 50C disposed 1n the slot
40B of the seat cushion pad 40 1s supported from the vehicle
width direction mner side by the seat cushion pad 40, and the
upper wall portion 50A 1s compressed in the vehicle width
direction between the 1mnner side vertical wall portion S0C and
the outer side vertical wall portion S0B. Accordingly, stress
concentrates at the collapsing bead 50D of the upper wall
portion 50A. Because the upper wall portion 50A curves such
that the vehicle width direction central portion 1s caved 1n the
lower side as viewed 1n the vehicle front-rear direction, when
the upper wall portion 50A 1s compressed as described above,
the upper wall portion 50A 1s bent to the lower side at the
collapsing bead 50D. In consequence, the seat cushion pad 40
and the seat cover 42 of the side support portion 16 A dent to
the lower side to follow the upper wall portion S0A. Thus,
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deformation of the side support portion 16 A to the upper side
may be more effectively suppressed.

The second exemplary embodiment described above has a
structure 1n which the collapsing bead 50D 1s provided at the
upper wall portion 50A. However, the invention relating to
the present claim 1s not limited thus. Structures are applicable
in which a vulnerable portion other than the collapsing bead
50D (for example, a thin portion) 1s provided at the upper wall
portion S0A. Structures are also applicable 1n which no vul-
nerable portion such as the collapsing bead S0D or the like 1s
provided.

The second exemplary embodiment described above has a
structure 1n which the inner side vertical wall portion 50C 1s
disposed 1n the slot 40B that has been formed 1n the seat
cushion pad 40 beforehand. However, the invention relating
to the present claim 1s not limited thus. If the dilatant member
50 1s formed integrally with the seat cushion pad 40 by 1nte-
gral foaming or the like, the mner side vertical wall portion
50C 1s embedded 1n the seat cushion pad 40 and the wall
accommodation portion that has accommodated the inner
side vertical wall portion 50C 1s formed 1n the seat cushion
pad 40 at the time of integral formation.

Third Exemplary Embodiment

FIG. 6 shows a vertical sectional diagram of structure of
peripheral members including a portion of the seat cushion 16
that constitutes a vehicle rear seat relating to a third exem-
plary embodiment of the present invention. This exemplary
embodiment has basically the same structure as the first
exemplary embodiment, but a dilatant member 60 with a
different structure from the dilatant member 46 relating to the
first exemplary embodiment 1s provided at the side support

portion 16A.

The dilatant member 60 1s formed of the same material as
the dilatant member 46 and, viewed 1n the vehicle front-rear
direction, 1s formed as a substantially mountain-shaped bulk.
The dilatant member 60 1s interposed between the upper face
of the seat cushion pad 40 and the seat cover 42. This dilatant
member 60 1s formed to be much thicker than the dilatant
member 46 relating to the first exemplary embodiment. The
length dimension and position 1n the vehicle front-rear direc-
tion of the dilatant member 60 are specified similarly to the
dilatant member 46 relating to the first exemplary embodi-
ment.

An upper face of the dilatant member 60 and a side face at
the rear side door 30 side are formed as a smoothly curving
surface along the exterior of the side support portion 16 A. A
lower face of the dilatant member 60 1s formed 1n a flat surface
shape and adhered to the upper face of the seat cushion pad
40. However, a step portion 40C 1s formed at the upper face of
the seat cushion pad 40 and a step portion 60 A 1s formed at the
lower face side of the dilatant member 60. The step portion
60A abuts against the step portion 40C from the seat width
direction outer side thereof. Therefore, displacement of the
dilatant member 60 to the vehicle width direction 1nner side
relative to the seat cushion pad 40 i1s restricted. The dilatant
member 60 described above may be formed integrally with
the seat cushion pad 40 by integral foaming or the like, or may
be formed as a separate body from the seat cushion pad 40 and
attached to the seat cushion pad 40 by an adhesive or the like.
Alternatively, the dilatant member 60 may be formed as a
separate body from the seat cushion pad 40 and retained at the
seat cushion pad 40 by the seat cover 42.

In this exemplary embodiment, the dilatant member 60 that
1s formed as a thick bulk 1s interposed between the upper face
of the seat cushion pad 40 and the seat cover 42. Therelore,
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the dilatant member 60 that 1s hardened 1n the event that the
door trim 32 colliding with the side support portion 16 A may

suppress undesirable deformation due to a collision load from
the door trim 32 side thereot. Thus, 11 the seat cushion pad 40
acts to deform to the upper side, such deformation of the seat
cushion pad 40 may be excellently held down by the dilatant
member 60. Therefore, deformation of the side support por-
tion 16 A to the upper side may be even more effectively
suppressed.

Furthermore, 1n this exemplary embodiment, because the
hardened thick bulk of the dilatant member 60 interferes with
the door trim 32 intruding to the vehicle width direction inner
s1de, the intrusion speed of the door trim 32 may be effectively
reduced. As a result, a duration may be kept suiliciently
betore the space for the rear side airbag 28 to be deployed into
1s narrowed by the intruded door trim 32, and the rear side
airbag 28 may be excellently deployed.

Fourth Exemplary Embodiment

FI1G. 7 shows a vertical sectional diagram of structure of
peripheral members including a portion of the seat cushion 16
that constitutes a vehicle seat relating to a fourth exemplary
embodiment of the present invention. This exemplary
embodiment has basically the same structure as the first
exemplary embodiment, but a dilatant member 70 with a
different structure from the dilatant member 46 relating to the
first exemplary embodiment 1s provided at the side support
portion 16A.

The dilatant member 70 1s formed of the same material as
the dilatant member 46, 1s formed as a thick bulk, and 1s
embedded 1n the interior of the seat cushion pad 40. An upper
end of this dilatant member 70 1s disposed close to the upper
face of the side support portion 16A, a lower end of the
dilatant member 70 1s disposed close to the rear tloor panel
12, and a side face of the dilatant member 70 at the rear side
door 30 side thereot 1s disposed close to the side face of the
side support portion 16A. The length dimension and position
in the vehicle front-rear direction of the dilatant member 70
are specified similarly to the dilatant member 46 relating to
the first exemplary embodiment.

A step portion 70A 1s formed at a vehicle width direction
inner side region of the dilatant member 70 at the lower side
thereot. This step portion 70A corresponds with a reinforce-
ment bracket 72 (a displacement restriction portion) that 1s
fixed to the upper face of the rear floor panel 12. The rein-
forcement bracket 72 1s formed by a sheet metal material
being inflected by machining. Viewed 1n the vehicle front-
rear direction, the reinforcement bracket 72 1s formed 1n a hat
shape in cross section. Flange portions provided at an opening
of the remnforcement bracket 72 is fixed to the rear tloor panel
12 by means such as welding or the like. The reinforcement
bracket 72 opposes (1in this case, abuts against) the step por-
tion 70A of the dilatant member 70 from the vehicle width
direction mner side thereot. Thus, displacement of the dila-
tant member 70 to the vehicle width direction inner side
relative to the rear floor panel 12 1s restricted.

In this exemplary embodiment, when the door trim 32 of
the rear side door 30 collides with the side support portion
16 A due to the impact of a vehicle side collision, the dilatant
member 70 provided at the side support portion 16 A hardens.
Thus, deformation of the side support portion 16A 1s sup-
pressed and deformation of the side support portion 16 A to
the upper side may be suppressed.

In addition, displacement of the dilatant member 70 to the
vehicle width direction inner side 1s restricted by the rein-
forcement bracket 72 that is fixed to the rear tloor panel 12.
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Therefore, a large reaction force may be applied to the door
trim 32 by the hardened dilatant member bracing between the
reinforcement bracket 72 and the door trim 32. Thus, the
intrusion speed of the door trim 32 to the vehicle width
direction inner side may be greatly reduced, the space for
deployment of the rear side airbag 28 may be excellently
maintained, and occupant protection performance by the rear
side airbag 28 may be improved.

The fourth exemplary embodiment described above has a
structure 1n which the reinforcement bracket 72 (the displace-
ment restriction portion) 1s fixed to the rear floor panel 12. But
structures are applicable 1n which the displacement restric-
tion portion 1s provided at the rear floor panel 12 by a portion
of the rear floor panel 12 being formed to protrude toward the
vehicle upper side. Moreover, the shape of the displacement
restriction portion may be modified as appropriate.

If the present imvention 1s applied to a front seat of a
vehicle, a displacement restriction portion provided at a seat
cushion frame of the front seat has a structure that opposes or
abuts against the dilatant member from the vehicle width
direction 1nner side.

Fifth Exemplary Embodiment

FIG. 8 shows a vertical sectional diagram of structure of
peripheral members including a portion of the seat cushion 16
that constitutes a vehicle rear seat relating to a fifth exemplary
embodiment of the present invention. This exemplary
embodiment has basically the same structure as the first
exemplary embodiment, but a dilatant member 80 with a
different structure from the dilatant member 46 relating to the
first exemplary embodiment 1s provided at the seat cushion
16.

The dilatant member 80 1s formed 1n a long rod shape of the
same material as the dilatant member 46, and 1s embedded 1n
the seat cushion pad 40. One length direction end portion of
the dilatant member 80 1s disposed at the lower side of the seat
cushion main body portion 16B, and abuts against a rein-
forcement bracket 82 that 1s fixed to the rear floor panel 12.
Thus, displacement of the dilatant member 80 to the vehicle
width direction inner side 1s restricted. The other length direc-
tion end portion of the dilatant member 80 1s disposed at the
upper side of the side support portion 16A, and 1s disposed
close to the side face of the side support portion 16A at the
rear side door 30 side thereof.

In this exemplary embodiment, when the door trim 32 of
the rear side door 30 collides with the side support portion
16 A due to the impact of a vehicle side collision, an impact 1s
applied to the dilatant member 80 whose one length direction
end portion 1s disposed at the rear side door 30 side of the side
support portion 16A, and the dilatant member 80 hardens.
Displacement of the dilatant member 80 to the vehicle width
direction 1nner side 1s restricted by the other length direction
end portion of the dilatant member 80 abutting against the
reinforcement bracket 82 that 1s fixed to the rear tfloor panel
12. Therefore, deformation of the seat cushion 16 i1s sup-
pressed by the dilatant member 80 bracing between the rein-
forcement bracket 82 and the door trim 32. Thus, deformation
of the side support portion 16 A 1s suppressed, and deforma-
tion of the side support portion 16 A to the upper side may be
suppressed. In addition, a large reaction force may be applied
to the door trim 32 by the dilatant member 80 bracing between
the reinforcement bracket 82 and the door trim 32. Therefore,
the mtrusion speed of the door trim 32 to the vehicle width
direction inner side may be greatly reduced, the space for
deployment of the rear side airbag 28 may be excellently
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maintained, and occupant protection performance by the rear
side airbag 28 may be improved.

Hereabove, a number of exemplary embodiments have
been presented and a best mode for embodying the present
invention has been described. However, these exemplary
embodiments are examples; numerous modifications may be
embodied within a technical scope not departing from the
spirit of the invention. It will be clear to those skilled 1n the art
that the present invention 1s not limited by these exemplary
embodiments.

The mvention claimed 1s:

1. A vehicle seat comprising:

a side airbag that, when there 1s a side collision of the
vehicle, inflates and deploys above a side support por-
tion of a seat cushion, between a waist area of a seat
occupant and a vehicle body side portion; and

a dilatant member that 1s formed of a maternial with a
dilatant property and 1s provided at the side support
portion, wherein:
the dilatant member 1s interposed between an upper face

ol a seat cushion pad and a seat cover that covers the

seat cushion pad, and

the dilatant member comprises:

an upper wall portion that 1s interposed between the
upper face of the seat cushion pad and the seat
cover; and

an outer side vertical wall portion that extends to the
lower side from an end portion at a vehicle body
side of the upper wall portion, and that 1s interposed
between a side face at the vehicle body side of the
seat cushion pad and the seat cover.

2. The vehicle seat according to claim 1, further comprising,

a displacement restriction portion that 1s provided at the
vehicle body or a seat frame, and that restricts displacement of
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the dilatant member to the vehicle width direction inner side
by engaging with the dilatant member.
3. The vehicle seat according to claim 1, wherein
the dilatant member includes an inner side vertical wall
portion that 1s extended to the lower side from an end
portion of the upper wall portion at the opposite side
from the end portion thereot at the vehicle body side and
that 1s disposed 1n a wall accommodation portion pro-

vided in the seat cushion pad, and

the upper wall portion 1s curved such that, viewed 1n the
vehicle front-rear direction, a vehicle width direction
central portion thereof 1s caved 1n the lower side.

4. The vehicle seat according to claim 1, wherein

the seat cushion pad 1s disposed at the lower side of the

dilatant member, and

a recess portion 1s formed at a lower face side of the seat
cushion pad, the recess portion forming a space between
the seat cushion pad and the vehicle body or a seat
cushion frame.

5. A vehicle seat comprising:

a side airbag that, when there 1s a side collision of the
vehicle, mflates and deploys above a side support por-
tion of a seat cushion, between a waist area of a seat
occupant and a vehicle body side portion; and

a dilatant member that 1s formed of a material with a
dilatant property and that is provided 1n the seat cushion,
displacement of the dilatant member to a vehicle width
direction 1nner side being restricted by engagement with
the vehicle body or a seat cushion frame, and one end of
the dilatant member being disposed at a vehicle body
side of the side support portion,

wherein the dilatant member 1s formed 1n a rod shape and
another end portion of the dilatant member 1s disposed at
a lower side of the seat cushion.
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